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(54) LINEAR ACTUATOR 

(57) Abstract: 



PURPOSE; A linear actuator is provided to reduce the 
manufacturing cost by entirely compacting the size of an 
equipment and not installing the components such as an 
upper and a lower supporting member and a connecting 
ring. CONSTITUTION: A driving unit(100) which is a linear 
actuator generating power by installing in a non-lubricated 
pulsatory pipe cooler, installs a frame(101) that is a 
monolith. A cylinder unit(102) of which the lower diameter 
is wider than the upper diameter, is formed in the upper 




center of the frame. A sleeved 04) fitted by press a linear 
bearing(103) for supporting the straight reciprocating 

motion of a piston(140), is inserted into the low part of the cylinder unit to keep the inner diameter of the 
cylinder unit in the same state, so as to be combined inside the frame by a combining member(106c). The 
piston which pumps working gas, is integrally formed in the upper end of a driving shaft(1 30). 
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(54) £!S °J|£o||0|E| 



£ «|£o||o|Ejo|| ^ 7jo S) ssijcHI^ ^.o^oil B^£g£S S ^l*!^ 

« HZW7\7\ ojsj^D), x|x|^xn°| x|x| f5§ gs|| *flo|±« ^ Hang, «a||gj t HBil^i 

ato| ga| S*IISo| 21 $2 «K & ti« a|fto||o|Eis S t*S*s| HBilgjoi Ettt*l£ 8 

2^ e «rsoi cLfB a^7i# ^EftH 

£ 3^ 5E 2S| «|gCi^o| Ej^^Ol <^°j£]^ Meh # uf^tH *M5E 

£ 4fe £ 22| aNo) u||o]9 §S£ 

100; 101; sang 

102; 103; aiMcH micHU 

104; #a|o|H 130; 

140; n±E 170; S# 5HtH 

180; Y*H 190; 

191; &^ 



ggo/ ^o/^ 7/g si n got gBH?l£ 

^|^cH|0|EH(Linear Actuator)<H| BB SlHSAi, ci^ °l|#B y# 7 | §o]| §SfE|o) 



ttWSISS, ±% BWI » SS£*flS| flB «57|£fc ^e^ yjs7| (Stjr |j ng Refrigerator) SI x|B 

a ^KGM Refrigerator) ga| axRtil*! L J^7|7 r ^£ Af^Hjn jufec|| > o|B|BU#7|<e a £114* fco|7| *|*f| 
A1 £3 y^l *M4, d^oI tf«*Kr ^U(Sealing) ^HSS| aa |j, « fto^ »g £0| 

BflSSfe, «7|« £^7 r I£8fe JlAjSjAHoj «#7|2| 7H^£ £^S|ZL MfeCfl, 0|«HB a#7|§o| 

§m7 r D J|#B a§7|(Pulse Tube Refrigerator)0|ch 

4P| q^a y)§7|^ B ^oj a°il u§B €i# SJfe 7 r ^S f7|«|£5 ^SJ*M>1 ^« ^^a|^|^ 7^2] 
^#o|| g» 0 | a|« q « S£ tM« »4fe £Jel|# o|««HH &2\ *-o\\M ^xi£°| ^ 

B»fe 7|7|0|m, SEB Q -^B BS^Ifc ^^f|7r ^oW H|j5iaj uj f SS0 | spi a]s|ah 0 | fi^Hj 

a^l^ Mg°\?\0\\ 3) SB r^B-jU a^7|°j H8°£Ai, #EU°| ^E-jg a^7|7 r ^-E^ C|±«B«0|Ai ^ ^ ?H 



£ 1-B #£HS] °Jj#*r uf^tH §BH££Ai, $e||o| "2l|§B ^#7|^ £|u|Oj he)2| 7^X>o(| a BE n|^^ 

0| ^£2| *T§ KOI AJjgj^S 5|AJ ^o fSf3Ai £jgA|:|j ^ o|^s ^ 30^ My\ ^£ 7^0, 

£^ tt«A|7|fc ^^oi|0|E^ Hj ^#^(lOOA)£f, ZL ^§^(100A)o|| 2\n Bg^lQAi *H-H# ^§ 

ofe ^§ 7rriiS| <§S|*f3 AtO|#Oj| °|SH S|£r ^^¥(200)^ 37i| ^^CK 



^7| aj§ qjj^onoi&ls S ^§«( 100 A)^ 6iaci^(110a)7|- uH^o|| ^§ 7r^7r UKI HO|^(110) 

Sf, ZL gq| ^|0|>i(110)S| LH^Oll S^S|0) ^A|7|fe ^ HEi(120)Sr, 3 ^§ £E1(120)S| 7f§X[0|| g 

*[S]01 5jAj |^o i§ sfe ^^^(130A)^, 3 ^^^(130A)0|| o r #Bj °Jj^| H|0|^(110)S| ^J^ici- 

(110a)o|| ^2J£|ol ^^(i30A)oif »»0 *rSAi 7 r ^# ggs^ b|^S(140AW, £PI U4I ?H 

01^(110)5+ ^#^(130A) A r 0|£l A^3 r ^0i| *m &®S\0\ ^ JEEH(120)£| 7^^S| 5|Aj gafff ^Aj of| U-j x| 
S xi^em n cMd o«uix|# 5|Aj ^^o S ^^a|^ B|^s(i40A)s| 33 fftf Aigaf o^B) 7^^ 

s| 5|Aj ~j~ m g^^or ^^]0|fe Ji|^S(140A)S| AjxjA^ ok||*K=. mz\^ X|X|^XH(151)(152)£ ^S^K 



A^7| gJl^| 5H|0|^(110)^ ^^^(140A)0| ^ojHjoi 5jAj ^-s^ Sr £^ E! ^ -^(11 0a)7 r o o^J'c rr^oj 

(111)3*. a a^ HBi|°i(iii)oj *}cto|| ^s\n &®s\o\ m^oll A^| ^£^( 130A) o, Af^ol ^^Sj ^« X|X|^XH 
(151)7rA|aS3l O r #Bj aj 7 | 7f SEi(l20)7 r US §^ =B||SJ(1 12)^, Zl =B|| °J(1 1 2)S| 9 

1&£|CH 7^^(130A)£| WEJOII SITS ©rY X|^l*fl(152)7Mias|te = B|| oj (1 1 3)^f , ^7| g« HB{| 

adi2) 5! o r Y Haiia(ii3)* ^ =aiia(iii)Hi ^aaoii am^oi ^ 7^°i ^x|^ 

a»tf(H4)s oi^chsck 



^7| §?}Helia(ll2)^ZLL4)^a saoq HB|{120)» 5r«tA|7|7| flBaei §r«f¥(H2a)7h B«2£ #* « 
AH£jn ( a £Ej 5r«f¥(ll2a)s| ^chi^a^ x|x|^x|(i 5l)7fa»|x| Aflasj7| ?|B^7HS| #7|^ x|x|^x{| S 
Sf^(112b)7 r §SB«!¥^o|| SAisj^Dll, M7\ x|x|^AH S^(H2b)s| ^ ^1^1^(1 51 )s| ^§0| x|uf 

*WI m m\ tf«s|fe B^ei xjs r # ub*M »4 he|(120)s| aisacf 5|7l| ao| u r ^2|o r cK 



^7 1 HBim(113)€ Zl Mi^Soll X|X|^XH(152)# xflaA|7|7| flB ^^r^H °l #7|^ x|x|^x« S^(H3a) 
7j«a»a|a{ii2)s| x|x|^xn S*f*(112b)SrOFS7Ws«flBa^o|| ggsl^El, ^7| x|x|^xh 
(113a)s| uHS ^a| 7^ H Ei(i20)a| siaacj^i «I4|£|&3!0| 



&\ ^,*r^ X|X|^XH(151){152)^ H¥ S^HS AJ*S|jI Rife S^^^l ^T^Hg^^Ai, Zl *\*\S\ g<#0\\ *^ 

SSfS(151a)(152am ^l^^(140A)a| ^S4 H 0| ^x|s] £ s m« 5 aim(lll)S| ^^Ci^(ii0a)£f »w|| 



a^7| 7^ fiE|(i20)fc ^ns] %&o\ S§S£S 2igs|CH 141,2]^ BJn|L|0|fl(i21A)(121B)as o|^Ojx|zi zl § 
oj|Ai sj^ ^d| Ml 0143(1 21 B)o||fe ^^7H^j ai|(i2lb)o| S«fa MXK121W, zl jISW121)s| lh i& |^ a^lM)o| 

«(121A)(121B) Af0|0j| 7HXHSI0) 7^^(130)^ #7\ afl(121b)0|| CHBS|£^ □tZlM|e( 11 2b)7|- 

7hSXKi22)s o|^o)x|^ #a^o| E |qcH aE-jsA-i, a^| st\^ ajD|mo|a(l2lB)o| ^Jfll *|o|^(no)2| SB hb|| 



«1 • 

gj (11 2)011 «as|H, #7| Bjo|M|o|4j(i21A)€ 1£S| «ag(123)o|| 2|ft| *R BJn|M|0|<j(l21B)3t a 



4PI ^^(130A)^ Sfett «W tfOl SEi(l20)S| 7>§*K122)0« a^Sjfe 5£S, a *| 

*I¥*H(151)» n|^g(140A)oi| £*||£ &£j£|£r a x|x|^d52)2| &***01 1 

£fi| alS¥^l(160)£*liaacK 



OPIAi, #7| ^ #^(1 30A)0| ^S^^ S S|S«Sfl op | fls||A-|fc. ?#^(130A)3t ^,o^ X|X|^(151)(152)7J 



so, a#¥(2oo)fe am «oi^(no)si AiscH^(iioa)oii/H @ga ?t±o\\ °isn lhy°i 7^71- 93 

^#s|SAi °JEHfoflAi tt^sf fil«ro| KM8s|o| y^o| Bo|4fc 8f*W2ii)o||A-|fe tf«A|?|fe «hg 

oi aom^ a^Y(2i2)oiiAi^ s^ofe oi#a(2io)3* 1 o. q«a(2io)si swiK2ii)oii ^asicH 

(220)^1-. 3 ££|si±:(220)oi| £as|CH ^ fiA| *||ff«^ §7|(230)*K n ^#&(210)2.| «S¥(212) 

^ ^§^(100A)P-| aacWllOa) A^|oi| ^Sfijo) O|§a(210)S£ ggsj^ 7^s| ei| 
S5H21 0)011*1 ?S*(100A)S| ^^Ci^(HOa)^ 5|#0h7fe 7^S| SiWfc *H^7|(240m, 3 

7|(240m ^§¥(100A)2| 4iaq^(noa) 40|ofl *ja*|CH ^gsj^ H£ a ^§7bi *4I oil 

g7|(260)ST**8ch 



4PI** ao| ?«s|fe ^BH£| °i|5a ao| ^Sacf. 



S*!, #7| HBia(112)S| 51E) x|x|^(ii2a)o| ^§ £E|(120)S| Bto|M|o|ti(121B)« fliaspl, a 
Bjn|M|0|fl(121B)0« u||^ B^IM|0|-H(121A)« ^SiS &J«0|| «a9(123)S 0|g*M>i lH,S|* BfQ|U||0|-a(121 A) 
(121B)« a*l|£ *Ha»W, #7| m,£|^ a^|M|0|^(i21A)(121B) Afo|°| g^cHI ^^^(130A)O| a&a 7^ 
S*K122)» 7HXflA|7|JL, &7| t*#^(130A)O| 3*«t±4 «|0| ^« x|x|^7|(151)< S*} HB|fi(l12)S| *l 

xi^xh s^(n2b)oii aoj *naAi^M, ^7| »a »aya{ii2)ai ^eoit «w HBnatna)* x^^, a «w 

HBlfld 13)3| x|x|^xh 9«T¥(113a)o|fe ?«^(130A)S| «FBo| »W ^W¥3«(152)« 49^1^1 

of, ^1 ^^(130A)2j ^eollfe ^¥ *l*l¥*H(151)7f SJ*t H|^E(140A)^ a^A|?|^ , ^7| t 1 

§^(130A)2| ^EHHI^r X|X|YXH(152)7^ 7H^H^ x«£ 2§ ^XH(160)# a»^ia^. 

Olfll, ^7 1 n|^(140A)£ ^J^j W ^^Aj ^aci¥(ll0a)£f2| £H=0| S^S «W ^0| 10 - 20 umf 

^ ^l^l^(151)(152)£| (151a)(152a) ^9Ci^(ii0a)7^ »^l»JO|of fief. 

0|* ( ^7| g^HB||a(ii2)S| ^Efollfe s|^B(140A)O| ^&Ci^(ii0a)<H| ^£J£)£^ tfoj =B«a(1 1 1)* «l 

aom, n ^ hb)|oj(iii)£| o^^oii^ #y »Bpa(ii2)a» ^ HBiia(ii3)^ a#^(n4)# asw^jcK 

3 c^, ^7| 4iaDiY(110a)S| AJBBOII Oj|a7|(250)# 5|B B*fA|« ^laoU, a oj|y|7|(250)o]| XH^7|(240), D J| 
^(210), 2£|s|^(220), #7|(230) atM^lfccll, §°o|| nJBJA|fe ^7| ^E!^i¥(1 10a)2f o|| 

^71(250) Ajo|o« 3a^# 7Hxha|^ a^A|^ ^ £ o|fe ^^, Di « (110a)oilAi ^sj- og>j 

7|(250)£ S|S SBSI^I OfMSU 2|^^ opl ^|^0|Cf. 



^, £Pi ^ HEH(i2o)oii a^joi °j7^oj 7j#xHi22)7j mi m\ sis, a 7«*Ki22)oi ama ^§ 

^(130A) ^A| s|aj oh7i| £|i, a ^#^(130A)oi| ^x-]|s 2|^B(140A)O| ftie|C1¥(110a) M|o||Ai 

i>^s^ «jsai ^ 7^# ggA|7|7ii gcf. 



Olfll, ^7| n|^e(140A)S| ^ SSA|^ ^gci¥(110a)S| ^ 7^7^)^71(250) ^SjJl, 3 0fly|7| 

(250)Oi|Ai ^§ D|B| y^sj AH^7|(240)# 7l*|^Ai «jae£|(H MI^Sl 3G|5f» «|S D -i|^ 

^(210)H£ ^Sjfedl, 0| ^^jH]^ *fs 7^o|| oje|j ojjs^( 21 0)O|| ggsjO] ^ 7^^ SE|H|>i(220) ^ 

Hsi aai^Ai ^^sjoj q#«(2l0)s| MS B5.7\ s\n t n ^§ 7^7^ £a|n|^(220)# 



0|*. &7| D J1^^(210)-B S|^€(140A)2| ^ AfO|Oj|Ai ioj a^eHo| ^ g«MEf|# 0|^7j| 

Ej| ( 0| Jl^OilAi ^§ 7^-^ X|^^o^ 2E|H|^(220)# D -lj^^(210)H^ ^E^ §7|(230)^ Q\£*W °J\ 

s»(2io)si a^K 



4i * 

oi*. &7\ ni>b€(i40A)2i a?f ss^ife °-ii#a(2io)o£ ffflsijae *re 7^5 *3«taAi eii#a(2io)mai ^ 

# ^^71(240) 0|§A|?|?j| si^cll, oimi *Ha7|(240)e 5«H °-l|§a(210)# ■W-Pfe 7^2| 

aif ^ If CHI a|«H £a|n|^(220)S S«H D -l|#5K210)°£ 4?S|£|fc Sf# 7^2| a if ^|fO| 1|{M ^7| tySou &7| °H 
#3(21 0)o)| Aia| st§ ?\±£ ^ S5f0| o| *re 7^2| 0V flJil»7|(n|«)7j a*ta *H 

^7i(240) ^otiAi ^mun ®&s\o\ ^x\s*n aggct. 



a ere, #71 °J|#a(2lO)S =I^S(i40A)a| S5f SSaf Sf3 IS ajo|o«ah x\u <&q g satire o|*7|| si 
feDj, o| 3fSo)W 5f= 7^fc £B|n|±(220)» S*H *IS S7|(230)o||AH 9l|#a(210)°S oreshgxi °Jj 

#a(2io)Miai era* fe<x *resi §£§ sre*wi 8 eh 

»0. #7| ^#^(130A)£| tf,«lEHMI a,*^ x|x|**Kl51)d62)fc ?#^d30A)2| «W HftSW 

7re^(122)2) S|AJ <E}£ 0||LiX|£ a 0)|LJX|S S|Aj gfog gfiA|^ B|^g 

d40A)2i ^gfAiDBj ore^ 7re*Ki22)si ^i-y s&g>oi- gsioit di^^oaw aeqy 

(noa)si sa &ae§*re *ia & =?* sis.^ °mi*Mi aeh 



a em, oi2} gEH2| /jg Qij^oiioieis. a ^reYdooAre at y§s- °-f#& as^ife Tre*d30A)si a.*i- 

¥<HI SSSI^ S:i2i££ a x|x|*XH(151)(152)# *H*t*>7|7f 0)3^0*, x|x|^(151)d52)S) 

x|x| ?5f $|SH am H|0|>:(110)# 4^ = 312(111), #?J = e||S(112). «W = al|gj(113) SJ a*l(114)S M¥ 
0\ ZfZt fl|^«tCH 2HS||0t SfJl, ?#3(i30A)2f S|^S(140A)# z^zf *U*m<* 2H8H0f S|H£ ojSN S*||SjS£ ? 
S*d00A)s| ^S7h ^S*H*| =Efi| a|^o| ato| 4:filo|| cere 51 aaao| ttojx|7j| su, x)|5j a? pi sol ±s . 

sit #2| s€ c^iaoi Msact. 



otaW. & £SS &7|£ esga« SH1SPI ^1^ *°£Ai, °Jj *d#7| #oll &*fs|ol ^a| 

S«l 2!|£O||0|E)°| E.^$^IS=r SKHA1 7|7|2| AjO|5# ^2, aS «|ftO|0|B| ^5 

2| EJ^aHHI *\m Eh7re S^A|g^ «y oNah, 2io| go|s^ §f2| &&o\\ a\B 5i ^^4re 
21 i= as eij^oiloiEre xngs^qi a ^o| aict. 



4f7i» B««f7i 4«i « ae^^7i s4 H s|oi mi^chi *re 7^7> ^asit Ef«4s a saqaaf, # 

7| =B||gJs| M|*o|| satsio) ^#e^g ^•SA|?|^ ^= ae-jst, #7| ^# heh°| 7rexf2f g^EjCH 5ja if^S## 

*w aeciYoii ^gjsioi *re 7^# igA|?i^ ni^^oi #eoii tins. §4*it ?s^. #71 =eiioj£) »he«Hi 
3&hioi 7^21 ^x|»h7i fie a§ ^^a sre ^§ss «ft as ^j^ohoieh^i- *ireHi°£*i 
saa^. 



oi7|Ai, #7| aaq^fe =a«?j2i 4^ s^oii #«acf «f*£| *\%o\ saa 5€ n »c+. 



s», #7i aeq^si wont «ibci*si msoi #e«£ #x|s)^^ *f7i nilgai 21a «Mte#e x| 

x|*p| fl» aiMo] micHHol ygja #£|o|H7} #gj£|oi SHfisi Mi^ofl *H|§a 5!# ^ ^92£ «W. 



SE». #7| HBilSJ M)^2| SgfOllfe Ha^2| Lfl* BfD|U|O|ti0| ^§^7} #gj£|fe ^XHO|| S|«| S*fS)H, &7| 

= s||oj lh»o| ejo|4|oia ai^Qoiife 2|* aiD|M|oiao| #521 e[«J££ a S§ ¥^H7h #g|2|fe 

^0|| 2|«(| =e)|2J2| M|*0|| 3&E|B(, L|),2|* ajD|mo|a2| AJOIOII f)*|E|0) JlfW §&2|01 S|a ^ 

o\ aeoii ei^^oi saa ?#^oi nana m^2i a^imoi^« as«^ a*ia 5^ ^ e 
is, a7i ^#^21 «^ob saa xixiBBf n§ ?i^2i #$oii *nga sa ^21 aeoii saa xixiaai ajoioii 

^ as! ±B^o\ x|x|s|oi a*ia 5!# a ^i^os. ®c\. 

h», a7i a# 9-^21 sa *xhsi Aioioiife as ±=D2| 57| s^a£# 5a«h7i as a«M saioi #^a a 
1 3 



aau, a-7i aa^*2i s^ont ae^^sj mi§ amoi mi 01 s 21 mgoi 3711 aasis^ ni±£2i qa %m 

x|x|s|7| fie aiqoi mioigoi 'ygja #£|0|H7} &2JSI01 hs||2JSI Miy o|| fliasioi. H|>:g2| 2|^SO||fe 

a7i aaci^ ench ukxssi mi a if qre=i£^ eoi a eioidi^j sas 5€ a 



oi *k #7i» a#*Pi & as 21 ^^ioii# sl&o\\ &m\*\ 4JS**e im. 



£ 2fe S age* ccf# D -Jj#2* L-^htH SEJBSOllll, £3^£ 22| #ac-|^o|| *]>^o| ^a^lfe #eHS 14 

£ aa^ aisa #011 *ms\o\ as ^oiioiEi e= g ^§^(100)011 emu*u a 

£43(101)01 =B||oj(101)S| #* #^0i|^ #+£C} ^§0! AIB*I¥(102)7|- S«5|o|. t «| 

Bei¥(102)2| o^oll^ ftiac|^(102)2| L4|go| gg|tt #e(£ ^x|Hj£s «p| n|^e(i40)s| *itf 

flftBNCH tH|oiD(i03)o| aaa #a|o|M(i04)7*£as|o| = all a (101)21 lh^chi x|| a ^xh(106c)o|| si 

*n *iasct. 



flEtt. #?l » all fid 01) H¥s| §?}oi|^ HSXK121)S| 41^ Bho|M|o|-ad2iA)o| #S*H(105)7|- &as|£r 4 a ¥*H 
(I06)oi| 2|s« g^su, #7| naiadoD M)^2| a}a|b|o|tid2lA) ^l'^ 011 ^ -^H2| aad2ib)o| #*ta 
S|* afa|M|o|^(i21B)o| §^2| q^a Ejasa a aS ¥*H(107)7|- ^a^xr 419 **H(106a)o|| 2|SH H£iia 
(101)2| L||^oy a&s)°1, M),£|^ ata|M|0|-H(i21A)(l21B)s| ^o|o{| *|*|s|cH #7| -aa(l2lb)o|| q|»s|£* o^MI 
H(112b)7> #^8 7^XKl22)2f 3»2|CH 2jAj sh=- ^^(130)O| #7| = a||a(lOl) m^2| b\d\ 

Mioiad2iA)» a»*w #7 1 ^§^(130)21 #EMite »Biadoi)si *do2)oii 
d3o)^ 5|Aj o^ai ^ 7^# ggafe hi ^^(i40)oi a*iia s^S4. 



aain, #7| =a||adOl)£| ShEMfc 7^2| a*|*h7| fl» as ^(170)7**113 Y*H(i06b)o|| 2|sn a 

^SJH, #7 1 HB||a(101)S| «EW a^ ^)tH(170)2| 40|0||^ 7|fl|0| aj |jj|| (1 0 5a)7|- #a£|°(, #7| a 

g 3^(170)21 §?fo||^ 5§ ^xH(180M JHiasiJa. #7| ?S^(130)2| *FEJo|| 8«a flx|a(131)3f i§ ^ 
(180)21 #Qoi| ^ahh| *|x|ffl(i81) Afo|o||^ 3|1 ^Hg(190)o| x|x|£jc>1 ^*|H|tt| ( #7| a# ^tH(i70)2f 5g if 
XH(180)2| A^|Oi|^ ^a ^Hg(190)2| 2L7| °J^£f i^op| ^|*h ^ 3EaS(191)0| ^a^l^ ^8^. 



#7|2h ^0| ^AH£I ^ ^Oi| Ctf# ^^71^ §^|A| ^^2j 7|#^ ^^o^| -^^H^ ZL § 

^ e^, q^^j" y^7|2| ^A|7|^ Aj^ 91)^Oi|0|E^ Hj ^^(100)# [EH CHI ^ 

axi, ea*is a naiiadoDai #y sa<Hi #^a^ s^o, si a-oi- as.^ a-sa #aq^do2)ai 

d4o)2i 5|*j x|x|sf7| fie a|u|ci mioig(io3)oi aaa ^aioiM(io4)# aa^ia ^, =a«a(ioi)si 

m¥<HI #a|o|«(l04)# ^(i06c)oj| 2|&H *liaA|ao|| #7| ^9^^(102)2] e\u\o\ W|ojg(i03) 

2i mi^oi §sJof?ii ^isjis a7ii act. 



n cf§ ( #7| HBiiadoi) m^2| gao« HEi(i2o)# ^#ofe jisxki2Dsi a^imoia(i2iA)oi a*isi 

£^ *jf #7 1 Ha||a(101)2| #^o||Ai 4iaxH(l05)7htfas|fe*lia ¥«l(106)« Ml^ BJnmo|fl(i21A)o|| «aA| 

a on ccfaL B^mioifld2iA)« »b« a (101)21 miyoii sbai^ji, #71 saiiadoi) m^2i uh^ b^imioi^ 
(121A) si^boii ^7H2| aa(i2iwoi &*fa 21^ a^oiMioi«d2iB)« #^2| ci^a e^^^ a as ^*noo7) 

7H*0^fe«ia ^XH(l06a)o|| 2|*H Hal g(i 01)2| Mj^oll at(A|7|B| a ^^^(130)M ?§^(130)2| 

oil a«is =i^ed4o)« #71 »aiia(ioi)2i #001^(102)011 cb, #7i ^s^(i3o)<hi 7^^ 

(122)7m,2|* BjD|mo|-H(121A)(121B)2| A^O|0|| f|*|Hj£S §^1^^. 



a * , #71 a^ 5HtH(i70)si| #&ou ssg(i9D^ ^a*w *mh(i8o)# ^wia^ia #7 1 ^ 

^(180) #Q2| X|X|a(1B1)3j ^^(130) **EJ2| ^|X|ffl(131) A(0|0| 3°J ^ = g(190)^ ^aA|^j #7| 5l 

M(180)« as aia^iji, nan a (101)21 ejaaj a# ?hh(i7o)# «ia ^AHdo6b)(Hi 2|§n 
^¥doo)2| 5U§ ase^ a^. 

oinj , #7| a# ^tH(i7o)2i #^oii^ ^d8o)7Miasifecii l #7 1 a^ ?ibH (170)21 §a^^a ^dsojsi 

AfO|(H|^ 96) 238(191)01 ^ojsjoj o|££ £ L||«o| 7 |oj # ^X|a^ fifl, 43 ^0|# X|e«fHS«| alSJ 

^^ii d9o)2i ^7| a^ §sf ^s, ^ #7i» saad9i)2i a^s s*w ^^^(140)21 2.^° 
^011 ^a ^=g(i9o)2j a^atcuaqjB s§^2s ssa^ si^i act. 

SB, £ ^S2| 4jA|0l|^Ai £ 50i| L-jEjy U ^ ^0| , £B|a(101)2| #^ ^^^1 #*HCf ^2| 5|gO| H £ 

^ ^^c:i^(102)# S^Ai^lof, ^^!c:i^(i02)2| Spoilt ^&|c:i^(102)2| Ljjg fic|- a|u|Q] «|o|g(i03)2| m^0| 

35E^ ni^Bd4o)2i siti if^s^b ^i^i^7i «» aNoi mioia(io3)oi aaa #aioiHd04)# 4faAi^ nan a 

(101)21 LH^oij ^isa^IJI, #7 1 jq^Sd 40)2| 2|^aojfe #7| #aq^d02)2t aNOi mi o|8 (103)21 MiS^F c«S 
EJo| a E||o|n|(T)e £!#a|7|hsm| go|*WI a^^ ^7fl s eh 



0|^Oi|AH gfttt U^Sf ^01, S ^ISS §0|| S^S|0) §B|S Ajg «f|ffO|0|B|£ 9 

T**^S| HBflgjOl Et«l*l£ SgSlol, t 1 *^ S\±EO\ gg£jH£Mj ^3=7|- ^SHOil ttfg 7| 

7|£| AfO|~# S*||5|£S BO|£*H^ fcU, # t *H? *l*l^*ll f 3£U *S| ¥S* **I»W 8fOf£ £|HS ?JS|) *l| 

oi^oiiAife s ^gsi uufsie £A|*u aE» ^So^oLf, ^ «hgs a^7|» ^noii easixi am, 01 
a JM*e*i c^*h 33 aoicj. 



(57)8*31 g# 

ggA|7|^ n|^o| ^cK>j| ^ahsj- ^#3^, m 7 | ^ell^sj ^£[CH| a*[Hjol 7^S| ipftS ^ 

^tH^ ^3 ^te *JS otj^cH|0|&| . 

34 1 ttd SlOW, ^^71- HBi|ojo| ^« ^ojoll #J=L M c|. «HFA| S|gO| «gS 7jf fgo S ste 

tiS 9|#0||0|E|. 

XII 1 & 5E£r *i| 2 SKHI ^OjAi, Ak 7 | Aj^jpj «oj »^0||fe Aj aDi «oj L |) S o| SUfi #E|£ t} 7 | XC| 

^S^l 5jAj = g a-|X|^7| B| U|CH Ui|C>igO| ojojHj #B|0|«7|- usj|ojo| ^^0)1 x^SJ ^ i| 

*fe*!«9|ftO||0|E|. 

xil 1-thHI Slow. a^7| heh|oj M] «o| §o^oi|^uigxfo| l|)^ afa|M|o|tio| 4IS*lp^fl5|fc 49 "^0)1 a|*H a 
fe^l isllSJ t-H^ BfalMloia a|^Soi|^ a^|M|o|Ajo| #^°| q^H Ef?j£S S ^1 ¥^7^ 

tfaisife*oa "ahoii °ish HBiiijsi m^oii s^hi^, m,^^ b^imioi«isi a^ioii ^*|£|c>i y\^m^s\o\ 

aHI 1 tW| $io)Ai, M 7 | ^s^o, e^oil g^jg x|^|S^ S# ?Ht*|S| go}o\\ *j|a=j 5§ ^^H°| a^k>|| ggg *|x| 

go, AfO|CH|^ ^^H0| X!^|£jQi AJ^|H| t[± Aj^ q^ollOlEi. 

*l| 5 Soil SlOjAi, At7| ^fc^fif £3 -t-AH S| AjO|0||fe -aiJ ^ = S7| y^S£# S§op| *|» 3ESH 

XHi 1 ^ Ai| 2 Soil &0)Ai ( Aj 7 | Ajgq «o| ^«oj|^ «|aD|Jffi| L|)g Mcj- E|u|cH N|01U°| uH^Oj 37i| 

5|Aj |[M°£§ A|X|^7| BNO) miOiHOj ^°JSj #B|0|M7f ^oj^oj nejiojo, lhy^I xil^^ 
H, H|^:^£J SI^^CHI^ ^7| aj^ic:^^ £|u|Oj tJ]|Oii|°j M) ^ Hj- CH#S|i^ c[ 0 | *] E||0|iti7^ ^J°^ 
^JS ^^0||0|E-j. 
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